Effects of chronic exposure to acidic environment on the response of tumor cells to radiation.
The influence of short-term exposure to an acidic environment on the radiosensitivity of tumor cells has been extensively explored, but the implication of chronic exposure to an acidic environment for the response of tumor cells to radiation has not been fully elucidated. This study aimed to investigate the effects of chronic pre- and post-irradiation exposure of tumor cells to an acidic environment on the radiation-induced clonogenic death. Rat gliosarcoma cells were used throughout the in vitro study. Cells were exposed to pH 6.6 medium for varying durations of up to 4 days before and after X-irradiation. Cell viability, apoptosis, clonogenic cell death and cell cycle distribution were observed. Incubation of tumor cells in pH 6.6 medium for 2 or 4 days extended cell cycle, decreased cell viability, and induced apoptotic and clonogenic cell death. The radiation-induced clonogenic death was increased by 2- or 4-day pre-irradiation exposure of tumor cells to pH 6.6 medium, whereas it was reduced by 4-day post-irradiation exposure to an acidic medium. Prolonged exposure to an acidic environment enhanced the sensitivity of tumor cells to subsequent X-irradiation. However, the radiosensitization by pre-irradiation exposure was almost completely nullified by prolonged post-irradiation exposure to an acidic environment.